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[bookmark: _Toc78374729]Introduction
The new Circular Economy Action Plan (CEAP)[footnoteRef:1] announced regulatory measures for electronics and ICT including mobile phones, tablets and laptops under the Ecodesign Directive so that these devices are designed for energy efficiency and durability, reparability, upgradability, maintenance, reuse and recycling.  [1:  COM/2020/98 final] 

In this context, DG GROW is currently leading work on smartphones and tablets, with the view to establish an implementing measure under the Ecodesign Directive and possibly an energy label under the Energy Labelling Framework Regulation[footnoteRef:2]. [2:  https://www.ecosmartphones.info/] 

In support of a possible introduction of product reparability scoring in the EU policy, the JRC published a report in 2019 in which such a system is developed (hereinafter “General Method”). In that report, scoring criteria are set out to rate the extent to which products are reparable or upgradable. The assessment of reparability focuses on a number of priority product parts and technical parameters, which cover product design characteristics and relevant operational aspects, related to the repair and upgrade of products. The scoring system was built on a draft of Standard EN 45554[footnoteRef:3] for the assessment of reparability, reusability and upgradeability (RRU) of energy related products, developed under standardisation mandate M/543 as one of the actions under CEAP. [3:  The standard was later published as EN 45554:2020.] 

Following this JRC study, different formats of a label to depict reparability scores were tested in a consumer study published in 2020 [citation needed]. It analysed the effects of reparability scoring and how to effectively communicate this information to consumers. Overall, the study showed that providing reparability information is effective in guiding product choices towards more reparable products. 
In parallel to the work at the EU level, a reparability scoring scheme has been introduced at the national level in France, and Spain is considering the instruction of such a system as well. Moreover, several mobile phone operators launched an industry-wide harmonised labelling scheme for mobile phones. 
In this context, DG ENV has requested the JRC to conduct a follow up study, which entails the development of product specific methods and the application of a developed reparability scoring system on models of smartphones and tablets available on the EU market. This study serves as a methodological basis for the possible introduction of the scoring system for these product groups. 
The study uses the aforementioned JRC method developed in 2019, follows the methodological steps and proceeds with the choices that are deemed appropriate for these product groups. In order to ensure the applicability of the method in a real-life context, the study also includes the calibration of the scale of reparability scoring and the validation of the results. 
The scoring system presented here incorporates aspects that determine the reparability of the products in question. However, it is worth noting that these aspects are also relevant for reuse and upgrade, two concepts also compatible with circular economy and with extending product lifetime. For example, the ability to disassemble a product and replace parts influences its ability to be repaired, but also to be reused and upgraded.
At the ecodesign and energy labelling consultation forum held on the 28th of June, stakeholders have been notified of the new JRC study.


[bookmark: _Toc78374730]Definitions
The following definitions are applied in this report:
Part: hardware, firmware or software constituent of a product Source: EN45554:2020
Spare part: a separate part that can replace a part with the same or similar function in a mobile phone, cordless phone or tablet. The part is considered necessary for use if the mobile phone, cordless phone or tablet cannot function as intended without that part. The functionality of the mobile phone, cordless phone or tablet is restored or is upgraded when the part is replaced by a spare part; Source: draft ecodesign regulation, 2021 
Disassembly: process whereby a product is taken apart in such a way that it could subsequently be reassembled and made operational Source: EN45554:2020
Additional notes from the JRC Repair Score 2019: Disassembly has to be reversible, i.e. to enable re-assembly without causing damages to functional parts of the product. Destructive disassembly (also referred to as "dismantling") does not count towards this parameter.
Step: A step consists of an operation that finishes with the removal of a part, and/or with a change of tool Source: JRC, 2019; French Score, 2020.
Fasteners: A hardware device that mechanically or magnetically connects or fixes two or more objects, parts or pieces. A fastener is generally non-permanent, i.e., it can be easily removed or disassembled without damaging the objects, parts or pieces connected or fixed together (e.g., screws or clips). Welds and some glues are in contrast to permanent fixings Source: French Score, 2020. 
Reusable Fasteners: An original fastening system that can be completely re-used, or any elements of the fastening system that cannot be re-used are supplied with the new part for a repair, re-use or upgrade process Source: EN45554:2020. 
Removable Fasteners: an original fastening system that is not reusable, but can be removed without causing damage or leaving residue which precludes reassembly (in case of repair or upgrade)  or reuse of the removed part (in case of reuse) for the repair, reuse or upgrade process Source: EN45554:2020. 

[bookmark: _Toc78374731]Methodology
The method described below is based on the general method for assessing the reparability and upgradability of generic products placed on the market developed by the JRC in 2019 (Cordella et al. 2019). As shown in Figure 1, this general method is founded on three pillars 
I) Priority parts;
II) Key parameters for repair and upgrade;
III) Scoring framework. 
This general approach developed by JRC can be tailored for the application to specific products, as was illustrated in 2019 for the case studies on washing machine, vacuum cleaners and laptops. 
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Figure 1. From general to product specific approaches

However, in addition to the aforementioned pillars, the development of a product specific scoring method also requires a consideration of calibration and validation aspects, as described below.
[bookmark: _Toc78374732]General outline of the product specific method
This study consists of the steps presented in Figure 2 below.




[bookmark: _Toc78312843]Figure 2. Outline of the different steps of the study


STEP 1: Development of product specific scoring methods
The development of a product specific method will mainly rely on the JRC General Method and includes the following steps:
1. Selection and justification of the selected priority parts (section 2.2) 
2. Selection and justification of the choice of key parameters (section 2.3) 
3. Definition of the scoring criteria
4. Definition of the weighting factors and the aggregation of the scoring parameters 
5. Draft a guidance for calculation / verification procedure, including an excel sheet

STEP 2: Calibration of the results
1. Select an X number of devices that are representative of the market at the time of the study, including price (e.g. low-end, mid-range, high-end), or different design architectures.
2. Apply the scoring system on the selected products. Review of product documentation may be used in order to assign scores. 
3. Calibrate the results based on: status on the market and the results, also considering outliers (rugged / niche application devices). This step may be revisited after the validation stage and re-calibrate if necessary.

STEP 3: Validation
1. Consistency with other systems currently in place, such as the French reparability index or the iFixit score, will be sought (keeping in mind the differences of scope and application).
2. Check repeatability and reproducibility of the scoring results (different operators measuring the scoring parameters)
3. Check correlation between the scoring system and repair success (consumer surveys or consumers organisations data already available?)
4. Correlation of scoring results vs. product costs and, if feasible within the project timeline, scoring results vs. repair cost (feeding impact assessment)

Other Scoring Systems
A French reparability index[footnoteRef:4] was introduced on 1 January 2021 as a part of the French law No. 2020-105 of 10 February 2020 relating on the fight against waste and the circular economy for electrical and electronic products[footnoteRef:5]. The French Ministry of Ecological Transition and the Agency for Ecological Transition (ADEME) together with external specialist sources such as Spareka and other stakeholders, developed this mandatory reparability index not only for smartphones but also for other products such as laptops, television, washing machines and electric lawnmowers. The index that will gradually be extended to other electrical and electronic equipment is based on the scores assigned to the 5 different criteria, listed below: [4:  https://www.indicereparabilite.fr/]  [5:  https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000041553759?r=TMq5JqJCco] 

- Documentation: score determined by the producer's commitment to make technical documents available free of charge, in number of years, to repairers and consumers.
- Disassembly and accessibility, tools, fasteners: score determined by the ease of the disassembly of the product, the type of tools required and the characteristics of the fasteners.
- Availability of spare parts: score determined by the producer's commitment to the availability of spare parts and the time taken to deliver them.
- Price of spare parts: score determined by the ratio of the selling price of spare parts to the price of the product.
- Specific: score determined by sub-criteria specific to the product category concerned.
The final reparability index is the results of the calculation of the scores assigned to the different criteria, reduced to a score out of 10.
Article 16-I of the abovementioned anti-waste law establishes the mandatory display of the reparability index which must be placed both online and in the shop. Retailers are obliged to make the details available to consumers by any appropriate means (e.g. directly on the product or its packaging, via a terminal in the shop, a QR code, a table available on a web page, etc.).
Another initiative that raises consumers’ awareness of making informed and more sustainable choices and helps preserve the natural resources necessary for the products production is the Eco Rating initiative[footnoteRef:6]. The consortium behind this initiative lead to the development of an industry-wide Eco Rating labelling scheme, which involves five of Europe's leading mobile operators: Deutsche Telekom, Orange, Telefónica, Telia Company and Vodafone. [6:  https://www.ecoratingdevices.com/] 

The consortium is open to other mobile operators and also includes the participation of more than 16 phone manufacturers who have contributed to Eco Rating providing data for their devices.
In this initiative, the evaluation of the final score is done considering not only reparability but also other material efficiency indicators including durability, recyclability, etc. Moreover, beside material efficiency aspects, the environmental performances of mobile phones through the whole life cycle are considered.
The life cycle covers production, transport, use and end-of-life disposal and includes 13 environmental indicators such as climate change, ozone depletion, acidification, resource use, eutrophication and others. The calculation of the life cycle impact was carried out according to the Environmental Footprint method developed for the European Product Environmental Footprint initiative[footnoteRef:7]. The analysis of material efficiency aspects was based on the standards developed by CEN and CENELEC under mandate 543 of the European Commission, and also on other criteria drawn from various guidelines, standards and ecolabels (e.g. ETSI, ITU, etc.). [7:  https://ec.europa.eu/environment/eussd/smgp/ef_pilots.htm] 

This methodology considers an overall score on a scale from 1 to 100, meaning that the closer the score is to 100, the better the sustainability performance of the device.
The Eco Rating label with the calculated score should be displayed on the device information at the point of sale.
Where relevant these examples were taken into account in the development of the scoring system for smartphones and tablets. Unlike the other schemes described in this section, this JRC study focuses exclusively on reparability measures for smartphones and tablets. The design of the method developed to assign the repair score will be presented in detail in the following sections.

Disclaimer: The selections and the definition of the scoring system as proposed below are based on the regulatory provisions of the June 2021 draft regulation laying down ecodesign requirements for mobile phones, cordless phones and tablets. In the case of changes in the draft regulation, the following section may also be changed. 
[bookmark: _Ref76124096][bookmark: _Toc78374733]Selection of Priority Parts
According to the JRC General Method (Cordella et al., 2019), a selection of relevant priority parts is made in order to maintain the complexity in the assessment at a reasonable level. The parameters used for the identification of those parts are primarily the functional importance of the part (i.e. the extent to which a part is necessary for the delivery of primary or secondary functions of the product), and the frequency of failure or update of a given part.
The parts listed in the following Table 1 have been identified as priority parts for smartphones and tablets respectively, and are proposed for spare part availability (and other requirements) by the ecodesign preparatory study on mobile phones, smartphones and tablets (Fraunhofer IZM et al, 2021d). For the purposes of this study, it is therefore appropriate to select the same priority parts, in order to ensure compatibility and complementarity between the draft ecodesign and energy labelling regulations on one hand, and the scoring system on the other.  Considering this approach, the list of priority parts could be subject to changes to reflect changes in the regulatory text.
[bookmark: _Toc77708515][bookmark: _Toc78217070]Table 1 List of parts identified as priority parts for smartphones and tablets in the preparatory study and the draft ecodesign regulation on mobile phones, smartphones and tablets
	Smartphones
	Tablets

	Battery
	Battery

	Display assembly
	Display unit

	
	 Front panel digitizer unit

	Charger
	Charger

	Back cover or back cover assembly
	Back cover or back cover assembly

	Front-facing camera
	Front-facing camera

	Rear-facing camera
	Rear-facing camera

	External connectors
	External connectors

	Buttons
	Buttons

	Microphone
	Microphone

	Speaker
	Speaker

	Hinge assembly
	Hinge assembly

	Mechanical display folding mechanism
	Mechanical display folding mechanism

	Mechanical display rolling mechanism
	Mechanical display rolling mechanism


The parts listed in Table 1 are not all subject to the same level of regulatory requirements. For example, in the case of smartphones, spare parts for the battery and the display assembly shall be available to both professional repairers and end-users[footnoteRef:8], while the other listed parts shall be available to professional repairers only. A similar distinction between listed parts is made with regards to disassembly, whereby different requirements are proposed for the battery, the display assembly, and the rest of the listed parts, with regards to the removability/reusability of fasteners are connectors, the necessary of tools, working environment and skill level for a repair. For the purposes of implementing such scoring system on products placed on the EU market, only products that meet those minimum requirements are assessed. Therefore, the scoring system has been designed in a way that minimum regulatory requirements constitute the minimum scores that can be assigned to a product.   [8:  This requirement is conditional in the draft ecodesign regulation, with an alternative compliance criterion specified: “or shall ensure that the battery endurance in cycles achieves a minimum of 1000 full charge cycles, and after 1000 full charge cycles the battery must, in addition, have in a fully charged state, a remaining capacity of at least 80 percent of the rated capacity”] 

Apart from differences stemming from regulatory requirements, those parts also differ in terms of their functional relevance to the product and also their failure rate. Those part characteristics are used as input for the determination of the appropriate weighting for each part within the scoring system. 
This relationship is presented in Figure 3 and further specified in section 2.5.2.


[bookmark: _Toc78312844]Figure 3. Relationship between ecodesign regulation and scoring system for priority parts
Some devices may consist of multiple parts of the same type, such as two batteries or two screens (Fraunhofer IZM et al, 2021c). In such cases, both parts are assessed, so that the part from which the lowest score derives for a given parameter is considered in the calculation. 
Finally, the part “charger” identified by the draft regulation, is not considered relevant for the purposes of developing a repair scoring system: even though charging a smartphone or tablet are essential for the functionality of the device, the charger constitutes a part which is external to the main device (in both the case of a smartphone and a tablet), and therefore does not influence the ability of a device itself to be repaired.
[bookmark: _Ref76124314][bookmark: _Toc78374734]Selection of scoring parameters
The second step of the JRC General Method, is the selection of parameters relevant to the repair and upgrade of the product, on which scores will subsequently be assigned. Similarly to the case of priority part selection described in section 2.2., the parameters considered are, on one hand, related to the draft regulation but also going beyond, in order to ensure both the scoring systems’ compatibility with and the complementarity to the regulation. 
The parameters identified as relevant to rate for smartphones and tablets are the following:
· Disassembly depth (first considered per part)
· Fasteners (type) (first considered per part)
· Tools (type) (first considered per part)
· Spare parts (target group) (considered for whole product) 
· Repair Information (considered for whole product)
The parameters which are first considered per part are then aggregated at product level as described in the aggregation section 2.5.
Disassembly Depth
The disassembly depth is the number of steps required to remove a part from a product. The analysis of disassembly depth is fundamental to assess the effort required to access and/or replace priority parts (Cordella et al., 2019). Disassembly depth is identified as a key parameter for ease of repair and upgrade also in standard EN45554:2020 (CEN/CENELEC, 2020). Finally, the reparability index effective in France[footnoteRef:9] also considers disassembly depth and proceeds with assigning scores based on the number of steps necessary to disassemble a given part. [9:  https://www.indicereparabilite.fr] 

The draft ecodesign Regulation addresses ease of disassembly as a means to reflect the reparability of a product, for both smartphones and tablets. Specifically, depending on the product part, criteria are established related to fasteners and connectors, tools, the working environment and the skills level for repair. It also specifies that joining, fastening or sealing techniques do not prevent the disassembly of certain parts. However, it does not define a maximum number of disassembly steps as a threshold. Therefore, for the purposes of the scoring system, the parameter of disassembly depth here is considered.

Fasteners (type)
Fasteners are another parameter related to disassembly. More specifically, fasteners influence on reparability can be assessed in terms of their number, their type, as well as their visibility, as considered in EN 45554:2020 (CEN/CENELEC, 2020). According to the same standard, in terms of type, fasteners can be characterised by their reusability or removability. However, the consideration of other reparability parameters such as the disassembly depth (described above) in the scoring system, and the availability of repair information and instructions both in the regulation and the scoring system, deem the separate consideration of fastener number and fastener visibility (respectively) obsolete. Therefore, for the purposes of this scoring system (and as is the case in the draft ecodesign regulation), only the type of fasteners is considered additionally. Similarly, the French reparability index limits this assessment to fastener type.
[bookmark: _Ref78376247]For smartphones, the draft ecodesign regulation specifies that fasteners and connectors for battery replacement shall be reusable[footnoteRef:10], while for the display assembly replacement, fasteners and connectors shall be removable. For tablets, the draft ecodesign regulation specifies that fasteners and connectors for battery replacement shall be reusable11, while for the display unit and front panel digitizer unit replacement, fasteners and connectors shall be removable. Finally, in the case of both products, the joining, fastening or sealing techniques shall not prevent the disassembly of a number of parts using commercially available tools. These regulatory requirements are again used here as a minimum basis in the scoring system to define scores.   [10:  This requirement is conditional in the draft ecodesign regulation, with an alternative compliance criterion specified: “or shall ensure that the battery endurance in cycles achieves a minimum of 1000 full charge cycles, and after 1000 full charge cycles the battery must, in addition, have in a fully charged state, a remaining capacity of at least 80 percent of the rated capacity”] 

Tools (type)
The tools necessary to disassemble a part for repair/upgrade are another parameter relevant to reparability. Different types of tools are defined in EN 45554:2020 on the basis of their availability, and on the principle that the wider access to a specific tool, the more probable it is that a repair will be carried out. More specifically, EN 45554:2020 distinguishes between repairs without any need for tools, those that can take place with basic tools, product-group specific tools, other commercially available tools, proprietary tools, and repair not feasible with any tools. The French reparability index also includes the Tools parameter in the assessment on the basis of tool type.
The draft ecodesign regulation specifies criteria on the basis of tool type for both smartphones and tablets. For smartphones, battery replacement shall be feasible with the use of no tool, or a tool or set of tools that is supplied with the product or spare part, or basic tools11, while for the display assembly replacement, repair shall be feasible with commercially available tools. For tablets, battery replacement shall be feasible with the use of no tool, or a tool or set of tools that is supplied with the product or spare part, or basic tools11, while for the display unit and front panel digitizer unit replacement, repair shall be feasible with commercially available tools. Once again, for the purposes of the scoring system, these requirements are used as a minimum basis for the scoring.
Spare Parts (target group)
The availability of spare parts is a paramount parameter to ensure that a repair/upgrade process can take place (Cordella et al., 2019). Spare part availability can refer to various sub-parameters, specifically:
i) Availability to various target groups;
ii)  Availability over a specific period of time;
iii) Delivery time;
iv) Price. 
The draft ecodesign regulation proposes requirements related to all sub-parameters listed above.
The present scoring system complements it by further considering sub-parameter (i) of availability to various target groups, as later described in section 2.4. 
With regards to sub-parameter (ii) on the period of availability, spare parts for all parts listed in the regulation shall be available until five years after placing the last unit of the model on the market in the case of smartphones, and until six years in the case of tablets. This period is considered to already sufficiently capture a reasonable product lifetime of smartphones and tablets as estimated in Task 7 of the preparatory study to the ecodesign regulation, even after considering increased durability and reparability scenarios (Fraunhofer IZM et al., 2021d). 
Similarly, with regards to sub-parameter (iii), a regulatory requirement on delivery time of the spare parts within 5 working days after having received the order is also considered to be capturing a reasonable period of time without introducing a bias related to the place of delivery. 
Finally, with regards to sub-parameter (iv) on price of spare parts, the draft ecodesign regulation sets the requirement that the maximum pre-tax price of spare parts shall be disclosed and not raised later on when the product is placed on the market.
For that reason, only the sub-parameter of target group is considered as a differentiating factor for a scoring exercise. The ecodesign regulation introduces requirements for the availability of spare parts to either both end-users and professional repairers (in the case of the part of display assembly), or professional repairers only (in the case of the rest of products listed in Table 1). Additional granularity is introduced in the scoring assignment described in section 3.3 below. It is worth noting that the French reparability score assesses also spare parts availability for spare parts retailers, a target group which is not considered as adding value for consideration in this scoring system(since both professional repairers and end-users are already considered).
Repair Information 
The provision of information is necessary to support the repair/upgrade operation and should recollect all the information mentioned in the other parameters (e.g. through user manuals) (Cordella et al., 2019). Types and availability of information may refer to: 
· the comprehensiveness of the information;
· the availability to various target groups;
· the duration of that availability;
· the price at which access to information is provided.
The French reparability index also considers the parameter of repair information, including all sub-parameters listed above.
The draft ecodesign regulation addresses all four sub-parameters to a different extent. With regards to comprehensiveness, the following list of repair and maintenance information shall be available to professional repairers until seven years after placing the last unit of the model on the market and for a fee that is reasonable and proportionate:
i. the unequivocal appliance identification;
ii. a disassembly map or exploded view;
iii. wiring and connection diagrams, as required for failure analysis;
iv. electronic board diagrams, as required for failure analysis;
v. list of necessary repair and test equipment;
vi. technical manual of instructions for repair;
vii. diagnostic fault and error codes (including manufacturer-specific codes, where applicable);
viii. component and diagnosis information (such as minimum and maximum theoretical values for measurements);
ix. instructions for software and firmware (including reset software);
x. information on how to access data records of reported failure incidents stored on the device (where applicable);
xi. software tools, firmware and similar auxiliary means required for full functionality of the spare part and device after repair, such as remote authorisation of serial numbers.
Repair instructions for battery and display assembly replacement in the case of smartphones, and battery replacement in the case of tablets, shall be provided on a free access website until seven years after placing the last unit of the model on the market. A duration of availability longer than seven years is not considered relevant for the product groups in question. 
Therefore, accounting for the above minimum requirements, granularity for a scoring system is considered for the  sub-parameters of target groups and price, as described in section 2.4. below, on the basis of a seven-year long provision of the full list of information (points i-ix above)
Other relevant parameters not selected
The cost of repair is considered a relevant parameter for reparability and a determining factor of whether repairs take place in practice (Cordella et al., 2019). The ecodesign regulation does not define minimum requirements for the overall cost of repair, however it does introduce requirements related to price of repair information and an information requirement on spare part price; both of which parameters influence the overall cost of repair. The present scoring system remains consistent with that approach, accounting for price on the basis of those sub-parameters.
The availability of security and functionality updates constitutes a paramount parameter for reparability of some products, especially ICT such as smartphones and tablets (Cordella et al., 2019). The French reparability index does consider the parameter of availability of software updates, albeit only assessing (scoring) whether information of that availability exists or is absent. The ecodesign regulation introduces the requirement of ensuring the availability of security updates for at least 5 years and the availability of functionality updates for at least 3 years, at no costs. Consistently to the consideration of a reasonable expected lifetime of smartphones in other parameters, and also accounting for the complexity of ensuring update availability in the long-term, no further granularity for the scoring system is considered.
Other parameters considered in the JRC General Methodology are those related to Data management (transfer and deletion) and Password reset and restoration of factory settings. Classification tables for those parameters are also provided in EN 45554:2020. Both those parameters are important in enabling reuse by giving confidence to a first and a second user of the device with regards to data privacy. However, the ecodesign regulation already includes the provision that devices shall encrypt user data by default and that they include a software function that resets the device to its factory settings and erases by default the encryption key. Therefore, it is considered that those parameters are well covered by requirements without the need of further consideration in a scoring system.
Finally, the provision of guarantee is another parameter considered in the JRC General Methodology, as it can enable the execution of a repair operation. However, as already specified there, commercial guarantee does not directly address the reparability/upgradability of products but can be rather seen as a complementary measure. Therefore, it is not considered in the context of this scoring system.
[bookmark: _Toc78374735]Definition of the Scoring Criteria
The JRC General Method proposes a hybrid system that combines: 
a) Pass/fail criteria that products must fulfil in order to be eligible for the repair/upgrade rating; 
b) A scoring framework based on scoring criteria, indicating to what extent/ how much a product is reparable or upgradable.
As described in section 2.2., the repair score is proposed within an ecodesign / energy labelling regulatory process, and is, therefore, meant to complement a set of minimum reparability requirements. In this context all the devices fulfilling the minimum ecodesign requirements will be considered eligible for the repair/upgrade rating.  
Based on the methodology described in section 2.1., the selection of priority parts and parameters, follows the definition of scoring/rating criteria, in order to evaluate single parameters in relation to the entire product or in relation to a specific priority part. 
Points are assigned at priority part level for the first three parameters (#1 Disassembly Depth, #2 Fasteners (type), #3 Tools (type) and at product level for the #4 Spare Parts (target group) and #5 Repair Information. Points ranging from 1 to 5 have been assigned to the different rating classes. 1 corresponds to the case in which repair/upgrade is purely compliant with minimum reparability requirements. Points above 1 have been set to conditions further facilitating the repair/upgrade of products, with 5 being the maximum. 
The following scoring criteria are proposed. 
Disassembly Depth (DD)
A score is assigned for each priority part based on their disassembly depths (DDi). A discrete rating is proposed. Points are assigned at priority part level: 
Rating Class I) DDi ≤ W steps = 5 pt.
Rating Class II) X ≥ DDi > W steps = 4 pt.
Rating Class III) Y ≥ DDi > X steps = 3 pt.
Rating Class IV) Z ≥ DDi > Y steps = 2 pt.
Rating Class V) DDi > Z steps = 1 pt. 
Where: W, X, Y, Z is the number of steps defined for each priority part of the product group under assessment as described in the following Table 2.
[bookmark: _Toc77708516][bookmark: _Toc78217071]Table 2 Definition of the rating classes by steps for disassembly depth
	
	Smartphone
	Tablets

	W
	2 steps for Display assembly, front-facing camera assembly, rear-facing camera assembly, external connectors, buttons, microphone, hinge assembly or mechanical display folding mechanism, mechanical display rolling mechanism;
1 step for battery and back cover or its assembly
	2 steps for Display unit, front panel digitizer unit. front-facing camera assembly, rear-facing camera assembly, external connectors, buttons, microphone, hinge assembly or mechanical display folding mechanism, mechanical display rolling mechanism;
1 step for battery and back cover or its assembly

	X
	5 steps for Display assembly, front-facing camera assembly, rear-facing camera assembly, external connectors, buttons, microphone, hinge assembly or mechanical display folding mechanism, mechanical display rolling mechanism;
3 steps for battery and back cover or its assembly
	5 steps for Display unit, front panel digitizer unit. front-facing camera assembly, rear-facing camera assembly, external connectors, buttons, microphone, hinge assembly or mechanical display folding mechanism, mechanical display rolling mechanism;
3 step for battery and back cover or its assembly

	Y
	10 steps for Display assembly, front-facing camera assembly, rear-facing camera assembly, external connectors, buttons, microphone, hinge assembly or mechanical display folding mechanism, mechanical display rolling mechanism;
5 steps for battery and back cover or its assembly
	10 steps for Display unit, front panel digitizer unit. front-facing camera assembly, rear-facing camera assembly, external connectors, buttons, microphone, hinge assembly or mechanical display folding mechanism, mechanical display rolling mechanism;
5 step for battery and back cover or its assembly

	Z
	15 steps for Display assembly, front-facing camera assembly, rear-facing camera assembly, external connectors, buttons, microphone, hinge assembly or mechanical display folding mechanism, mechanical display rolling mechanism;
7 steps for battery and back cover or its assembly
	15 steps for Display unit, front panel digitizer unit. front-facing camera assembly, rear-facing camera assembly, external connectors, buttons, microphone, hinge assembly or mechanical display folding mechanism, mechanical display rolling mechanism;
7 step for battery and back cover or its assembly



Fasteners (type)
(Same scoring criteria applied for smartphones and tablets)
A score is assigned for each priority part according to the level of removability and reusability of the fasteners used in the device assembly. Points ranging from 1 to 5 have been assigned to the different rating classes. 1 corresponds to the case in which repair/upgrade is purely compliant with the minimum ecodesign requirements (i.e. removable fasteners).
Points are assigned at priority part level:
Rating Class I) Same Reusable Fasteners = 5 pt.
Rating Class II) Reusable Fasteners = 3 pt.
Rating Class III) Removable Fasteners =1 pt.
In case different types of fasteners are encountered in the disassembly of a priority part, the worst score should be considered.
Tools (type)
(Same scoring criteria applied for smartphones and tablets)
A score is assigned for each priority part according to the complexity and availability of the tools needed for its replacement repair/upgrade: Points ranging from 1 to 5 have been assigned to the different rating classes. 1 corresponds to the case in which repair/upgrade is purely compliant with minimum ecodesign requirements (i.e. C fasteners)
Points are assigned at priority part level:
Rating Class I) No Tools = 5 pt.
Rating Class II) A set of tools that is supplied with the product or spare part, or basic tools = 3
Rating Class III) Commercially Available Tools =1
In case different types of tools are needed for the disassembly of a priority part, the worst score should be considered.
Spare Parts (target group)
Points ranging from 1 to 5 have been assigned to the different rating classes. 1 corresponds to the case in which repair/upgrade is purely compliant with minimum ecodesign requirements: it means that in case of smartphone all the priority parts available to professional repairers + display assembly available to end-users). Points above 1 have been set to conditions further facilitating the repair as the wider availability of spare parts, in terms of target group.
Points are assigned at product level as follows:
Smartphones:
Rating Class I) Spare parts for all priority parts are available to end users = 5 pt.
Rating Class II) Spare parts for display assembly, battery and back cover (or back cover assembly) are available to end users; spare parts for all other parts are available to professional repairers = 4 pt. 
Rating Class III) Spare parts for display assembly and battery are available to end users; spare parts for all other parts are available to professional repairers) = 2
Rating Class IV) Spare parts for display assembly are available to end users: spare parts for all other parts are available to professional repairers) = 1
Note: Spare parts for hinge assembly, mechanical display folding mechanism and mechanical display rolling mechanism are to be available only in case of foldable/rollable smartphones respectively.
Tablets:
Rating Class I) Spare parts for all priority parts are available to end users = 5 pt.
Rating Class II) Spare parts for display unit, front panel digitizer unit, battery and back cover (or back cover assembly)are available to end users; spare parts for all other parts are available to professional repairers = 4 pt. 
Rating Class III) Spare parts for display unit, front panel digitizer unit and battery are available to end users; spare parts for all other parts are available to professional repairers = 3 pt.
Rating Class IV) Spare parts for display unit and front panel digitizer unit are available to end users; spare parts for all other parts are available to professional repairers = 2 pt.
Rating Class V) No spare parts are available to end users; spare parts for all other parts are available to professional repairers = 1 pt.
Note: Spare parts for hinge assembly, mechanical display folding mechanism and mechanical display rolling mechanism are to be available only in case of foldable/rollable tablets respectively.

Repair Information 
(Same scoring criteria applied for smartphones and tablets)
The rating of this parameter is based on the target group of repairers and on the cost of the repair and maintenance information.
Points are assigned at product level:
Rating Class I) Public availability at no additional cost for end users = 5 pt.
Rating Class II) Available at no additional cost to registered professional repairers = 3 pt.
Rating Class III) Available at reasonable price to registered professional repairers = 1 pt.

[bookmark: _Toc78374736]Definition of the Weighting Factors and aggregation
[bookmark: _Toc78374737]Introduction
The next step of the methodology entails the definition of weighting factors that allow the evaluation of the relevance of each rated criterion / priority parts and allow tailoring the scoring system in order to reflect the specificities of the product group. 
Weighting factors are introduced at 2 different levels:
· Weight of the different priority parts (described in section 2.5.2)
· Weight of the different parameters  (described in section 2.5.3)
A description of an aggregation mechanism, which consists of mathematically combining the scores achieved for each parameter and priority part, concludes in section 2.5.4.
[bookmark: _Toc78374738]Weighting factors for different priority parts
As described in section 2.2., priority parts are functionally relevant parts that are associated with typical failures for that product group. However, priority parts can have different failure likelihood and functional relevance and these differences can be translated in the scoring system in terms of different weights assigned to such parts. 
A qualitative assessment of failure likelihood vs functional relevance has been conducted in order to identify different relevance of the priority parts identified by the draft ecodesign regulation. Data from a 2019 survey among smartphone users in Germany (Clickrepair 2019)[footnoteRef:11], (Statista 2020)[footnoteRef:12] gives insights in most frequent defects of smartphones. More than two thirds of the defects were related to display damages, followed by casing and battery issues.  Other studies also confirm that the highest failure rate is associated to the display, mainly due to drops / shocks / scratches (Cordella et al., 2021). Similarly to smartphones, data on tablet defects demonstrate that displays are the most frequent part to get damaged after a drop occurs (two out of three cases), followed by the casing and the camera (Wertgarantie, 2018)[footnoteRef:13]. [11:  https://www.presseportal.de/download/document/627427-clickrepair-smartphone-reparatur-studie-2019.pdf]  [12:  https://www.wertgarantie.de/sites/default/files/2021-03/wertgarantie-smartphone-repair-study-2020.pdf ]  [13:  https://www.wertgarantie.de/sites/default/files/2020-08/wertgarantie-tablet-repair-study-2018-final-en.pdf ] 

Similarly also the back cover can experience similar damages. However, the back cover can be considered less relevant from a functional perspective, as in many cases these are aesthetic damages and do not affect the primary functionality of the device. 
Battery issues are also reported as highly frequent, mainly due to aging mechanisms (Cordella et al., 2021).  According to a recent online survey in Germany, batteries represent 36% of all the failures for tablets (Stiftung Warentest, 2020)[footnoteRef:14].  [14: https://www.test.de/Ergebnisse-Reparatur-Umfrage-Erfahrungen-von-10000-Teilnehmern-ausgewertet-5587855-0/ ] 

Cameras are also reported as relevant sources of failures (Clickrepair 2019)[footnoteRef:15] (Statista 2020)[footnoteRef:16], Cordella el al., 2021). In the case of connectors, is not fully clear whether the high failure rates reported in some studies refer only to the devices or to the cables as well.  [15:  https://www.presseportal.de/download/document/627427-clickrepair-smartphone-reparatur-studie-2019.pdf]  [16:  https://www.wertgarantie.de/sites/default/files/2021-03/wertgarantie-smartphone-repair-study-2020.pdf] 

The other priority parts are less relevant in terms of failure likelihood, but still highly relevant in terms of functionality.
When considering foldable devices, no statistics have been found due to the currently lower market uptake, but still a qualitative assessment is possible. According to some device reviews[footnoteRef:17] there’s limited-to-no water resistance, susceptibility to screen scratches, a risk of things getting stuck in the hinge, and the mechanism itself being a potential trouble spot. There are also very limited choices in protective cases for these devices so far. [17:  https://www.digitaltrends.com/mobile/folding-phones-durability-problem/ ] 

The other priority parts are less relevant in terms of failure likelihood, but still highly relevant in terms of functionality.

[bookmark: _Toc77708517][bookmark: _Toc78217072]Table 3 Classification of priority parts by their functional relevance and failure likelihood.
	Relevance value
	Failure Likelihood

	
	Low
	Medium
	High

	Functional relevance
	Low
	
	
	

	
	Medium
	
	Front-facing camera
Rear-facing camera
	Back cover (assembly)

	
	High
	External connectors
Buttons
Microphone
Speaker
	Hinge assembly or mechanical display folding mechanism
mechanical display rolling mechanism
	Battery
Display assembly[footnoteRef:18] [18:  For tablets, the equivalent of display unit and front panel digitizer] 



The assessment above is used for the determination of weights. Specifically: 
· High functional relevance / High failure likelihood (in green) = 30% 
· High functional relevance / Medium failure likelihood (in beige) = 20%  
· Medium functional relevance / High failure likelihood (in orange) = 10%
· Other combinations (in blue) = 5% 
In this context the failure likelihood is somehow considered a less relevant aspect whenever associated to spare parts with lower functional relevance (e.g. back cover vs mechanical display folding mechanism).
In order to reflect the different weighting of priority parts and codify the way priority parts are considered from a weighting and minimum score perspective, the parts are categorised in Levels as shown in Table 4 below. Sublevels are also introduced to describe other differentiations of parts that are within the same level. Specifically:
· Sub-levels 1a for display and 1b for battery are reflecting different minimum reparability requirements in the draft regulation, and therefore a different minimum point basis in the scoring system 
· Sub-levels 3a and 3b are defined in conjunction with Level 4 and by the potential existence of different types of product design. In the case of a foldable or rollable device, Level 4 parts are substituting sub-level 3b parts in the scoring consideration, but sub-level 3a are always considered regardless of design.  
· Sub-levels 4a and 4b are defined to reflect the different applicability of the part list to different types of design (4a for foldable smartphone / tablets and 4b for rollable smartphone / tablets).
[bookmark: _Toc77708518][bookmark: _Toc78217073]Table 4 Classification of priority parts into levels and assignment of weighting factors for each level
	Level
	Weighting
	Sublevel
	Part – Smartphone
	Part – Tablet

	LEVEL 1
	30%
	
1a

	Display assembly
	 Display unit*

	
	
	
	
	 Front panel digitizer unit*

	
	30%
	1b
	Battery
	Battery

	LEVEL 2
	10%
	2
	Back cover
	 Back cover

	LEVEL 3
	5%
	3a
	Front camera
	 Front camera

	
	5%
	3a
	Back camera
	 Back camera

	
	5%
	3b
	Connectors
	Connectors

	
	5%
	3b
	Buttons
	Buttons

	
	5%
	3b
	Microphones
	Microphones

	
	5%
	3b
	Speakers
	Speakers

	LEVEL 4
	20%
	4a
	Hinge assembly or Fold mechanism
	Hinge assembly or Fold mechanism

	
	20%
	4b
	Roll mechanism
	Roll mechanism


*Note: for the sublevel 1a of tablets the weighting factor is divided between the two components: display unit and front panel digitizer unit, both with a 15% weighting.

The table above is applied across different technologies of smartphones and tablets as follows:
· In the case of a non-foldable/non-rollable device, Level 4 parts are not considered.
· In the case of a foldable/rollable device, Level 4 parts replace Level 3b parts in the assessment.

[bookmark: _Toc78374739]Weighting factors for different parameters
In section 2.3., the parameters relevant to rate reparability for smartphones and tablets have been identified. As in the case for priority parts, these parameters can also have different levels of relevance. More specifically, the inclusion of a minimum ecodesign requirement already sufficiently covering the specific repair parameter can reduce its relevance as a scoring parameter. Table 5 below provides the proposed applicable weights for the selected parameters.
[bookmark: _Ref77844348][bookmark: _Toc77708519][bookmark: _Toc78217074]Table 5 Weighting of selected parameters
	Parameter
	Weight
	Justification

	Disassembly Depth
	40%
	Key parameter for ease of repair and upgrade, not addressed by a minimum requirement.

	Fasteners (type) 
	15%
	Key parameter for ease of repair and upgrade, partially addressed by a minimum ecodesign requirement.

	Tools (type)
	15%
	Key parameter for ease of repair and upgrade, partially addressed by a minimum ecodesign requirement.

	Spare Parts (target group)
	15%
	Key parameter for ease of repair and upgrade, partially addressed by a minimum ecodesign requirement.

	Repair Information
	15%
	Key parameter for ease of repair and upgrade, partially addressed by a minimum ecodesign requirement.



[bookmark: _Toc78374740]Scoring Aggregation
The final score (defined as Overall Reparability Index) can be calculated using the formula described in Table 6 below. Partial scores are first calculated at priority part level and then aggregated at parameter level using the weighting factors of priority parts. Finally the parameter scores are aggregated in an Overall Reparability Index, based on the different parameter weighting factors. 
[bookmark: _Toc78217075]Table 6 Calculation of the Overall Reparability Index
	Parameter
	Score for priority part i  [1-5]
	Weight for priority part i [%]
	Parameter 
Score [1-5]
	Parameter
Weight [%]
	Final Score
[1-5]

	#1 Disassembly depth 
	
S1,i
	
ω1,i
	
S1 =  

	
W1
	
Overall Reparability Index 

R = 

	#2 Fasteners (type)
	
S2,i 
	
ω2,i
	
S2 = 

	
W2
	

	#3 Tools (type)
	
S3,i (ω1)
	
ω3,i
	
S3 = 

	
W3
	

	#4 Spare parts (target group)
	…
	…
	
S4 

	
W4
	

	#5 Repair Information
	…
	…
	
S5

	
W5
	

	Where:
R is the overall reparability score
S is the score (per spare part or parameter)
ω is the priority part weight
W is the parameter weight
i is a specific priority part,
N is the  N of priority parts
J is a specific parameter


Each parameter will score between 1 and 5, reflecting (from low to high) the performance of the device in each of the reparability aspects covered by the scoring system.

[bookmark: _Toc78374741]Assessment and verification

In this section, guidance on the assessment and verification for the repair scoring system is provided.
Assessment
Original Equipment Manufacturers (OEMs) should declare the repair score of each smartphone and tablet model placed on the market covered by the ecodesign regulation. For the purposes of verification (described below), the OEM should provide to Member State Authorities (MSAs) on request:
· The analytical calculation of the final score per parameter in the format that is provided in the Excel file, accompanied by the technical parameters specified below. 
· A disassembly map and disassembly protocol that describe all the disassembly steps considered necessary to replace each of the priority parts (as defined in the Scoring System Report), including an indication of the tools needed and the types of fasteners to be removed.
The protocol should clearly ensure that the disassembly is reversible (so that the product is operational after re-assembly) and include the steps needed for the reassembly of the device. The assessment of the disassembly parameters (disassembly depth, tools and fasteners) should be strictly based on the disassembly protocol described by the OEM. The self-assessment should be conducted in a workshop environment by an expert.  
The OEM should also declare the list of parts available for professional repairer and/or consumer as well as a detailed description of the information provided for professional repairer and/or consumer.
Table 7 below summarises the technical parameters of the models to be declared by the OEM as part of the analytical calculation of the repair score.
[bookmark: _Toc78217076]Table 7. Technical parameters of the model and their declared values 
	Parameter
	Unit
	Value

	#1 Disassembly Depth

	[ni]

	DDi (to be declared for each and every priority part i of the product)
Where i is a specific priority part,


	#2 Fasteners

	
	Removable/ Provided with the spare part / Reusable/ Same Reusable / No Tools
(to be declared for each and every priority part of the product)

	# Tools

	
	Commercially available / Provided with the spare part / Common tools / No tools needed
(to be declared for each and every priority part i of the product) 

	#5 Availability of spare parts

	
	End users / Professional Repairers

	#5 Repair Information

	[€]
	End users / Professional Repairers
Fee applied (if any)



Verification
The MSA shall verify one single unit of the model and verify that each of the scoring parameters are correctly assessed by the OEMs. The verification implies a mix of different methods, including physicals, documental and market checks as summarised in the Table 8 below.
[bookmark: _Toc78217077]Table 8. Methods of verification by parameter 
	Parameter
	Measure
	Method of verification

	#1 Disassembly Depth

	N° of disassembly steps
	Physical check (disassembly test)

	#2 Fasteners

	Types of fasteners used
	Physical check (disassembly test)

	#3 Tools 

	Types of tools used
	Physical check (disassembly test)

	#4 Availability of spare parts

	Ability of certain users to access certain spare parts Y/N.
	Check online / via manufacturer. Procurement process check

	#5 Repair Information 
	· Ability of certain users to access certain information Y/N.
· Ratio of fee to access information in relation to cost of product*
	Documentation check (with product and/or online)

	*This parameter is relevant to ensure that fees (if any) charged by manufacturers, importers or authorised representatives for access to the repair and maintenance information (or for receiving regular updates of this information) are reasonable and proportionate. 
 According to the ecodesing proposal a fee is reasonable if it does not discourage access by failing to take into account the extent to which the professional repairer uses the information.


More specifically, the verification of parameters #1, #2 and #3 should be based on a physical disassembly and recording of the operations needed. The disassembly of the device should be conducted in a “workshop environment” by an expert. The MSA should follow the disassembly protocol (made available by the OEM) and check the results of the scoring system claimed by the OEM. The MSA verification should include a full reassembly of the device and verification of correct functioning of the device.  In particular, after exposure to a disassembly test, the MSA should verify that the device is able to:
Operate normally:
· No noticeable operational faults when using standard software applications. 
· No major damage to the product that does not allow for standard usage.
Not create hazards to end user:
· No case or display cracking or other sharp points generated during the disassembly process that could injure a user.
· No electrical component failures or access that could result in a user safety issue.
The MSA should also verify that all relevant spare parts (#4) and repair information (#5) are made available to the target group of repairers (professional/ end-users) as for the OEM declaration.
The verification of the availability of spare parts (#4) can include also a procurement process check, beyond the check of the OEMs websites. MSAs can check that the list of spare parts and the procedure for ordering them are publicly available, order one or more, and check that the part delivered corresponds to the order. Checks can be carried out online or via direct contact with the manufacturer.
The availability of the repair information (#5) can be verified via a documentation check.
Finally the MSA should also verify that the weighting factors and aggregation formulas are correctly applied according to the formula provided by the legal text. 
Further technical guidance is provided by parameter in Annex II.
[bookmark: _Toc78374742]Calibration

To be developed. 

Scope:
(a) Relationship with other systems (french, ifixit, ecorating) in terms of allocation of scores
(b) Investigation on the extent to which performance of devices on the market (currently or in the near future) is reflected in the scoring, i.e. avoid over-crowding of devices at the bottom or top of the scoring scale.   
[bookmark: _Toc78374743]Validation

To be developed. 

Scope: 
ensuring that the scoring as assessed using the method at a theoretical level corresponds, to a satisfactory level, to the ease of repair and assessment in practice.
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[bookmark: _Toc78374750]Annex II: Guidance for users
This annex provides further technical guidance for the assessment of the repair score parameters. 
Disassembly depth 
The disassembly depth is defined as the number of steps needed to remove a target part from a product (which might include getting access to fasteners). 
According to the definition of step reported in the section 1 of this document, a step consists of an operation that finishes with the removal of a part, and/or with a change of tool. This definition is illustrated in the green box on the right in Figure 4
. 
[image: ]
[bookmark: _Toc78312845]Figure 4. Description of the procedure for counting the steps needed to remove parts. [Source: French Score Manual] Note: the term “subset” in figure refers to a “bundle” i.e. two parts assembled together (multi-part component).
[bookmark: _GoBack]The only actions that constitute the end of a step are the removal of a part, the removal of a bundle (or subset)[footnoteRef:19], a change of tool. The removal of a fastener is not considered a step unless it involves a change of tool or the removal of a part. Note that the fastener is not considered as a part. Moreover, the hand is not considered as a tool, but if the use of the hand leads to the removal of a part of the device, then this action must be considered as a step without the use of tools (“no tools”). [19:  https://www.indicereparabilite.fr/] 

Specific disassembly scenarios are discussed below.
Considering that the counting of the disassembly steps begins with the fully assembled device whereas the end of disassembly takes place when the part is dissociated and extracted, in the case of a multi-part component (bundle) the disassembly depth is completed when the target part of the bundled component is separated and individually accessible.
The disassembly sequence include also the access and removal of fasteners. In the case where the extraction of a part requires the consecutive removal of several fasteners that can be removed with the use of the same tool, the process is counted as a single step (as illustrated in Figure 5 below).
[image: Remove the eight 4 mm Phillips screws securing the top midframe to the phone.]
[bookmark: _Toc78312846]Figure 5. Removal of eight 4 mm Phillips screws securing the top midframe to the smartphone, counted as a single step. [Source: iFixit.com]
In case a device includes multiple parts of the same type, such as two displays or two batteries, both are assessed in the scoring system but only the part with the worst score is considered for the final calculation. For instance, if the device has two displays (display A and display B) and for the disassembly the display A requires a sequence of 15 steps while display B only needs 7, display A is considered in the final scoring system calculation.
Fasteners
As described in the definitions, a fastener is a hardware device that mechanically or magnetically connects or fixes two or more objects, parts or pieces. Some fasteners are generally non-permanent, i.e. they can be easily removed or disassembled without damaging the objects, parts or pieces connected or fixed together (e.g., screws or clips). However, welds and some glues are in contrast permanent fixing techniques. 
In the context of this repair score, different types of fasteners applied to smartphones and tablets can be classified within two broad classes: removable and reusable.
The draft ecodesign requires that fasteners shall be removable for some priority parts and reusable for others. Therefore, the use of fasteners with are neither removable nor reusable is not allowed. A fastening/fixing techniques can be identified as “neither removable nor reusable” in case the priority part cannot be removed without causing damage or leaving residue which preclude reassembly (in case of repair of upgrade) or reuse of the removed part (in case of reuse) for the reuse, repair and upgrade process (EN45554:2020).
Removable Fasteners
This class corresponds to the Class B according to the EN45554:2020.  Adhesives are in general considered removable (but non-reusable) fasteners unless new ones are supplied with the spare part and in this case, the adhesive can be considered reusable. Pull-tabs are a special type of adhesive (removable fastener) with the benefit of an easy liner removal during disassembly (see picture). These stretch-release adhesives lose their tack when stretched, allowing for the lifting out of the part (in this case the battery) with ease.
[image: In the following steps, you'll pull each tab to slowly stretch out the adhesive underneath the battery. This special stretch-release adhesive loses its tack when stretched and then comes out in your hand, allowing you to lift out the battery with ease.][image: https://guide-images.cdn.ifixit.com/igi/tQV5stGtdxojbKII.medium][image: https://guide-images.cdn.ifixit.com/igi/LPbLvYDYU62ADtRY.medium]
[bookmark: _Toc78312847]Figure 6. Example of “removable” pull-tab adhesive [Source: iFixit.com]


Reusable fasteners
Screws and other connectors such as snap-fits and clips should be classified as reusable fasteners unless they are damaged during the disassembly/reassembly process in a way that makes impossible their reuse. In the case of snapfits or clips any damages to the fastener would affect not only the fastener reusability but the entire product/spare part making the product not compliant with the proposed ecodesign minimum requirement. Figure 7 shows a snapfit fastening technique applied to a smartphone back-cover.
The assessment of the type of fasteners is based on the disassembly process to remove the specific priority part, starting from the device fully assembled.  In the process to remove the targeted part, a combination of different fastening techniques may be encountered. In this case, the score should be based on the fastener with lowest score. For example, if in the process of removing a part, a combination of screws and non-reusable adhesives are encountered,  the fastener parameter is classified as removable = 1 point.
Same reusable
Finally the scoring methodology allows to assign additional points whenever the fastening techniques applied are not only reusable, but also of the same type.
Tools
The evolution of joining and fastening techniques applied by smartphones and tablets manufacturers have also affected the types of tools used for repair. Tools needed during a repair process can go beyond some common screwdrivers and include tools for opening operations (e.g. prying levers, spudgers, suction cup pliers), tools for product inspection (e.g. magnifying glasses) for cleaning, for heating operations (e.g. in order to detach the adhesives).
Points are assigned at priority part level based on the availability of these tools (according to the scoring classes defined in the EN45554:2020 for the parameter “tools”. However, further granularity is introduced, aiming to further reward repair processes that are feasible without the use of tools. 
Below further clarifications are provided on the scoring classes:
No tools: the disassembly is feasible by only using hands, which are not considered tools in the context of this scoring system. Figure 7 below, presents an example of back cover removal with the use of hands and no tools.
[image: https://guide-images.cdn.ifixit.com/igi/xN4HMuCJbyHypnYu.medium][image: https://guide-images.cdn.ifixit.com/igi/6h1mgaeZyNiMsKme.medium] [image: https://guide-images.cdn.ifixit.com/igi/fOe5CglZGapncCTa.medium]
[bookmark: _Toc78312848]Figure 7. Example of back cover with a “reusable” snap-fit fastening system and replaceable with “no tools” [Source: iFixit.com]
Common tools: the disassembly is feasible with the use of a reference list of basic tools that available in Table A.3 of the standard EN45554:2020. 
Tool provided with the product or with the spare part: the disassembly is feasible with the use of tools provided with the product (at the time of purchase) or provided with the spare part (e.g. a specific screw necessary for the disassembly of the battery is provided with the spare battery). 
Commercially available tools: the disassembly is feasible with the use of other commercially available tools. In order to define commercially available tools, an important aspect to consider is the distinction between commercially available tools and proprietary tools as presented in the Table 9 below. The draft ecodesign proposal does not permit the use of fastening techniques for which proprietary tools are needed for disassembly. 



[bookmark: _Toc78217078]Table 9: How to distinguish between proprietary tools and commercially available tools.
	Proprietary Tools
	Commercially available tools

	These are tools that are not available for purchase by the general public or for which any applicable patents are not available to licence under fair, reasonable and non- discriminatory terms
	Non proprietary tools


The authorities can check that the list of key spare parts and the procedure for ordering them are publicly available, order one or more, and check that the part delivered corresponds to the order. Checks can be carried out online or via direct contact with the manufacturer.
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